Introduction
Phosphogluconate dehydrogenase (EC 1.1.1.44), a member of enzyme consisting of pentose phosphate pathway catalyzes the oxidative decarboxylation of 6-phosphogluconate, with NADP being reduced to NADPH, to yield ribulose 5-phosphate and CO2. Many papers have been published on the enzymatic properties of phosphogluconate dehydrogenase in the liver of rat [l,2] , sheep [3, 4] , and pig [5] , and in bacteria [6] [7] [8] [9] [10] [11] [12] . On oral tissues, ROSETT et al. [13] and SimPsoN [14, 15] assayed the activity levels of the enzyme in bovine and rat gingiva respectively. SIMPON [14] has reported on the optimal pH and Mg2+ ion requirement of the enzyme activity. To investigate glucose metabolic pathway related to periodontal disease in human gingiva, it is necessary to be informed in detail about the enzymatic properties of each enzyme involved. In the present paper, phosphogluconate dehydrogenase from rabbit gingiva is partially purified by column chromatography on DEAE-cellulosea, and the enzymatic properties are described. Materials and Methods The column was calibrated with the standard proteins, which were monltored by absorbance at 280 nm. The effluent fractions of 2.5 ml each were collected and assayed for the enzyme activity. tivity under those containing glucose 6-phosphatee as a substitute for PGA. In all cases, no NADPH formation could be detected. The active fraction served as the enzyme preparation in this study. The specific activity was estimated as 61 m units/mg protein, and about two-fold higher than that of the supernatants.
Materials
Molecular weight-Molecular weight was determined by gel filtration on Sephadex G-100. As shown in Fig. 2 , the major enzyme activity was observed to be eluted at a position corresponding to a molecular weight of approximately 100,000.
Effects of pH and buffers-The pH of maximum enzyme activity was measured with the following buffers : 50 mM TEA; 50 mM Tris/HCl; 50 mM glycine/NaOH. The profile of maximum enzyme activity was observed to be nearly constant in the wide range of pH 7.4 to pH 9.4, as can be seen from Fig. 3 . A pH of 7.8 in TEA buffer was used for the standard assay.
Effects of divalent cations-The effects of various divalent cations on enzyme activity were determined by adding various chloride salts to the reaction mixture under the standard assay conditions instead of Me ion (Table 1 ). In the presence of Mg2+or Ca2+ion, there was an increase in enzyme activity with higher concentrations of cation. Maximum activity was attained at a concentration of 10 mM. The maximum activity with Mg2+ ion was found to be slightly higher than that with Ca2+ ion. Mg2+ ion at a saturating concentration of 25 mM was used as the activating ion in the assay procedures. In contrast with this, other divalent cations tested showed inhibitory effects on enzyme activity. A significant difference was observed among those divalent cations, and Cd2+, Cu2+ and Zn2+ caused remarkable inhibitions. Heat stability- Figure 4 shows the time courses of the heat inactivation of enzyme, and of the protection of enzyme by substrates from the inactivation. As shown in Fig. 4 , the enzyme activity was observed to retain 40% of its original activity after the preincubation for 30 minutes. However, addition of PGA completely protected the enzyme against the heat inactivation, whereas NADP resulted in slightly less protection. Furthermore, the possible protection of enzyme activity by a variety of amino acidsg was tested by adding to the preincubation mixture. All amino acids g Amino acids tested: histidine; cysteine; valine; lysine; proline; alanine; threonine; serine; leucine; glycine; phenylalanine. Instead of Mg2+ ion containing in the standard assay conditions as described under "Materials and Methods", each cation as indicated was added to the reaction mixture and then assayed for the enzyme activity. tested proved, more or less, to protect the enzyme against the heat inactivation. Especially, cysteine, threonine, leucine and glycine were most effective. Kinetic studies-The kinetic pattern on the reaction mechanism was determined by changing a substrate concentration at various fixed levels of the other substrate. As shown in Fig. 5 , parallel straight lines obtained indicated that the mechanism was consistent with a ping-pong mechanism as proposed by CLELAND [18] . Km values for both PGA and NADP were derived as 0.05 mM from secondary plots of intercepts in Fig. 5 
